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SECTION C Descriptions and Specifications

C.1 STATEMENT OF WORK

STATEMENT QF WORK
Engineering Services in Support of
Qcean Work and Cable Systems

1.0 Scope.

1.1 Purpose. The purpose of this statement of work is to describe the contract requirements for engineering services
for analysis, model development, concept development, design, prototype fabrication, installation, testing and
evaluation to support prajects in Ocean Cable Systems and Ocean Work Systerns Development, The equipment and
technigues developed will be applied to systems for covironments ranging from arctic to tropic and at all water
depths where construction, installation, maintenance, inspection, repait, and salvage operations may be needed to
supporlt NFESC's custormers.

The contractor werk may inchide development of concepts for ocean cable systems for vatieus
applicatimis: detailed numerical simulation of the petformance of such systems in different environments; analysis
of the behavior of those systems during handling from various platforms; detailed design of cable systems or
components (such as cables, connectors, load handling systems, ccean instrumentation systemns, power systerms, sea
floor earth moving equipment and related equipment); fabrication and installation of prototypes; testing and
evaluating of prototypes in the laboratory and in the field, including selection, medifications and use of test
platforms and Remately Operated Vehiclez (ROV's); and analysis and reporting of test results. The contract work
will also require development of technology, equipment, and techniques for conducting work operations for diver,
Remotely Operated Vehicle (ROV), and other related weightless or hostile environments.

Work performed under this centract may include only one or any number of the phases of development. In
other words, in support of a particular program the contractor may only perform the concept development, or may
only do testing and not evaluation. Programs that involve long term testing raay be accomplished under separate
arders. One order may install a system, and a different one may recover the system. However, al] phases may also be
performed under one order to support a program. This flexibility is required to support the phased nature of many
systems development programs,

Technical support to accomplish tasks specified in individual dclivery orders issued under this contact may
be required in the following general areas. This lst is not inclusive, but is intended to show the range of capabilitics
required. The technical tasks and technology areas are as follows:

a. Ocean System Concept Development. This requires capabilitics in the areas of computer simulation of
cable dynamics, overall system integration, engingering analysis of system combined Tesponse to environment
(temperature, pressure, corrosion, biological attack, current loading, wave loading etc.), design for high reliability,
and special materials and methods required for long life in the ocean. Capabilities are also required in the conceptual
development of cable systems, analysis of specific work functions to develop optimal techniques to efficiently
perform many different kinds of underwater work.
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b. Cable Design, Fabrication and Test. This requires specialized computer capability and field experience in
the art of designing cables that can be manufactured, including the combination of electrical mechanical, optical,
pneumnatic and hydraulic members in the cable. Experience is also required in monitoritg the fabrication process to
ensure that cables meet design specifications. Capability is reguired in the areas of electrical, optical, pneumnatic,
hydraulic and mechanical instrumentation of cable tests. Facilities for laboratery simulation of cable loading from
pressure, temperature and tension are required, as is experience in the interpretation of results of such tests. The
contractor may also be required to develop feasibility studies and cost estimates for building, installing, and/or
maintaining conceptual ocean cable systems.

¢. Cable Hardware Diesign, Fabrication and Test. This includes all types of cable hardware. Some examples
are strain reliefs, termyinations, connectors (both wet and dry mating), splices and cable breakouts. Experience is
required in matching cable hardware to the system performance requirements, design of original hardware using
existing technologies, fabrication of prototypes (including both machined and molded parts), laboratory and at-sea
testing. Testing may include both the loading on the system when connected, and the handling processes for mating,
un-mating, installation and recovery.

d. Power Systems Design, Fabrication and Test. Capability to dezign and develop power supplies and
distribution equipment for cable systems operating at high power and high voltages {typically up to a mégawatt at
geveral thousand volts), and utilizing both surface-supplied and subsurface-supplied sources is required. Design,
fabrication and testing of deep submergence vehicle battery systems and development of the power source,
distribution and other auxiliary systems is often required. Diver safety must be incorporated in many designs.
Capability also is required for design and development of low-power systems (a few milliwatts to a few watts) for
use in support of undersea sensor systems, diver-held equipment, ROV tools and related iterma.

e, Fiber Optic Link Design, Fabrication and Test. Fiber optics are becoming increasingly common elements
in cable systems. Techniques to select suitable fibers, incorporate them in cable design, fabricate prototype sections
and conduct laboratory or at-sea tests are required. This implies instrumentation and methods to measure optical
propetties at standard wavelengths (0.85. 1.3, 1.5 and /.55 microns). Experience and test capabilities related to
measurement of fiber optic and electro-optic cable survivability in the ocean also are required. Tests include various

types of deployment, cable handling, cable winding, pressure testing, abrasion testing, recovery and other similar
tests,

f. Cold Region Applications. Although the deep ocean never gets colder than the freezing pomt of sca
water, ocean cable systems and the systems used to install them must operate in all temperanires from the tropies to
the polar regions. During handling, installation and (for the surface elements of cable systems) during operation,
some parts of the system can see severe cold temperatures. It is necessary to provide special consideration in al]
phases of system concept development, design, fabrication and test to accomt for these cold region environment

problems. Particular experience is required in the logistics and techniques for field testing cable systems in cold
regions.

g- Load Handling System Design, Fabrication and Test. The worst treatment that many cable systems see
comes during handling of the cable (and possibly a suspended load) from a work platform at sea. It is necessary to
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be able to design both the cable and the handling system to be compatible if a system is to be successful. Typical
handling system applications include handling of vehicles, instrumentation or sea floor equipment from surface
vessels. Special applications also include cable laying from vessels of all sorts. Capabilities are required to
fabricate and test actual cable load handling systems for such applications as ocean moorings, salvage, vehicle
operations, cable laying and recovery, instrumentation suspension and positioning on the seafloor and related tasks.
These tests include at sea testing.

h. Ocean Work Platform Selection and Medification. The selection of the work platform is one of the first
and most important parts of any cable systemn development. Platform costs are often dominant in program costs and
platform properties affect all parts of systemn desigm, It i3 neceasary to be fully conversant with platforms thar are
available, to be capable of designing and performing modifications when required and to generally plan and conduct
at-sea operation of the platforms.

i. Work Vehicle Selection, Modification and Operation. Cable controlled and other ocean work vehicles are
often used in installing, recovering or maintaining ocean cable systems. They are used for inspection, excavation,
burial, sample recovery, cable handling/connecting and a variety of supporting tasks. It may be necessary to select
the proper vehicle, modify it to sense the needed parameters and provide the proper cable handling tools. It may also
be necessary to plan and direct the overall vehicle operations. Particular skills and equipment are required to pravide
the services of larger deep-ocean work vehicles, as contrasted to the smaller shallow-water vehicles used for
mspection only.

J. Ocean System Monitoring. This includes instrumentation and measurement of ocean properties related to
cable systems to monitor performance during develapment testing, long-range telemetry of performance data from
remote sites, and close inspection of cable systems in-situ. Site characterization, evaluation and surveys are

included. it also implies capability for dissection and post-mortem analysis of cable system components such as
connectors, tools, cables, pressure housings and other hardware.

k. Use of Computers for Ocean Systems Monitoring. Monitoring and inspection of ocean properties relevant
to cable systerns and components generates large volumes of data that must be handled and analyzed by cormputer.
Simulations of cable dynamics, meoring system design and other cable simulations must glso be performed in the
laboratory and at sea. A full capability to design and mmplement comnputer-based support systems is required.

1. Tool systems, including individual tools such as drills, saws, and welders for use by divers or ROV's in
construction, maintenance, inspection, repair, salvage, and other applications.

m. Hydraulic and especially seawater/water hydraulic machinery (pumnps, motors, gearhoxes, actuators,
fluid controls, filtration, pulsation dampers).

n. Underses inspection or testing using visual, ultrasonic, electro-magnetic, or other nondestuctive
techniques.

0. Precision manipulator/rabotic arms and associated control systems.
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p. Work techniques for optimizing diver, ROV, and equipment performance.

q. Power systems and associated components for submerged and surface use such as electro-hydraulic, pneumatic,
electric, and combinations of these.

r. Planning and execution of at sea operations for evaluating undersea equipment, work systems and methods. This
will include equipment and logistic support for T&E operations.

s. Underwater work vehicles and other support equipment: lift devices, object locators, navigation systems, mahility
aids, support/assist platforms, winches, oil/seawater hydraulic test stands, and ocean instrumentation.

t. Program documentation {operation and raintenance manuals, test reports, specifications, Integrated Logistics
Suppaort (ILS) plans, test and evaluation plans, training plans and drawings). Systems integration (ssawater hydraulic tool
systems, imderwater work systems, work package positioning and control systems. These items will be specified in
individual delivery orders.

2.0 Backgroumd.

The Naval Facilities Engineering Service Center (NFESC) ig the Navy's activity with responsibility for research and
development related to the siting, concept development, design, installation, aperation and maintenance of fixed ocean
facilities. The Ocean Facilities Department conducts research, development, fabrication, test and evaluation in the specific
areas of consuuetion of fixed structures on the sea floor; underwater excavating, drilling, tunncling, and earth moving;
equipment and tools for underwater construction; ocean current measurement systems and other engineering sensors;
underwater power sources; clectrical power distribution equipment and transmission systems; surface and underwater load
handling systems and Arctic ocean engineering. NFESC may also be tasked with applying these technologies to asgist other
government agencics in ocean platform support, remotely operated vehicle (ROV) operations and search, location, and
recovery operations for a wide spectrum of purposes. Many of the systems take the form of suspended cable systems or
utilize cables as part of the construction system. To increase the effectiveness of underwater work conducted by the 1.8
military, the NFESC is actively engaged in an integrated program of technology and equipment development with a central
goal — to pravide improved tools and work techniques for use in the ocean.

Among recent innovative improvements to underwater tools has been the development of seawater hydraulics
technology. Buccessful development of a production vane motor and field use of the prototype seawatet hydraulic tools has
demonstrated the benefits of using seawater as the working fluid for underwater tools. As a result, seawater hydraulic work
systems are now being developed. Development of seawater hydraulic tools, support equipment and other high technology
tools and techniques will greatly increase the effectiveness of the Navy diver in petforming underwater work and
accomplishing the Navy mission.

3.0 Requirements.

3.1 General Reguiremeiits.

1.1.1 The contractor shall:
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a, Provide specified services of the type identified in paragraph 3.2 of this Statement of Work, which meet
the requirements of this contract and the individual delivery orders issued thereunder.

b. Travel to various Government activities and other locations as required by individual delivery orders to
perform the program management, analysis, development and testing. A significant amaount of the travel will be to
NFESC. There may also be some travel to selected test sites. Such travel requirements may include trips to field
sites and sea tests, At-sea travel will include travel aboard Government, Government contracted or contractor-
supplied vessels. Any contractor-supplied craft will only be incidental to other contractor responsibilitics, and will
be of such small size, special purpose or short duration as to fall outside the responsibility area of other government
contracting activities (such as MSC), Program reviews may be held in Washingtan D.C., or other locations two or
three times a year. The contractor may be required to attend thesc reviews, as stipulated in individual delivery
orders. Three sea cruises and one Arctic deployment for testing have been typical for each year, along with a variety
of other locat sea operations. This shall not preclude, however, operations of greater duration or frequency in other
areas both domestic and foreign,

¢. Assume custody of Govemment Furnished Information / Property (GFI / GFP) and provide for PTOPET use,
storage, and maintenance. Return GFI / GFP as scheduled, and identify damaged or missing items.

d. As required by individual delivery orders, provide facilities (such as meeting space, inspection areas, efc.),
equipment, in-process documents and personnel for in-process reviews at the contractor's facility and at NFESC.

e. Provide progress reports and other data of 2 nature and frequency as specified by the attached DID1423
CDRL and individual delivery orders.

I. Review, evaluate, analyze, revise, and update the applicable documents described in each individual
delivery order in the manner prescribed in that order,

g. Visit Government and contractor facilities for data gathering, briefing and clarification purposes. The

NFESC primary point of contact for technical matters shall be the Contracting Officer’s Representative (COR)
identified in the basic contract.

h. Provide a Quality Assurance Master Plan describing the plans and procedures that will be used to
implement quality assuranee.

312 Government will:

2. Provide definitive requirements for effort as specified by individual delivery orders.

b. Provide technical clarification of requirements within the formalized work and funding constraints of the
delivery order.

¢. Identify, provide, and monitor contractor control of Government Furnished Froperty and Information

H5



DEC-1B8-2Z881 B9:45 F. 86

N47408-01-D-8202

Page 14 of 56

(GFP/GFI), including computer programs and appropriate users manuals.

d. Provide access to NFESC and other Government facilities, personnel, documents, and publications
considered necessary to the contractor’s effort under the contraet.

¢. Schedule and conduct in-process reviews either af the contractor's facility or at NFESC, as necessary to
provide comments and recommendations for the contractor's use in finalizing the services ordered.

2.1.3 Schedule. A delivery schedule for each service ordered shall be defined in each individual delivery order.

3.2 8pecific Seryiges Required. The following is & representative list (not necessarily complete) of anficipated and
planned representative task requirements that may be directed by written delivery orders to be izsued to the
contractor.

3.2.1 Dynarnic Analysis of Ocean Systems. Conduct dynarmnic analysis simulations of specific surface platform,
suspended load confipurations to evaluate dynamic response in seaways or in respanse to subsurface disturbances
(current etc.) and to identify regions of potential enap-loading hehavior. The simulations shall be made using
validated dynamic simulation computer programs.

The contractor may be required to provide computerized frequency and time domain solutions to cable
systerns behavior, Computer programs roay also be required to provide deseriptions of the statie and dynamic
behavior of both simple and redundant ocean cable systems loaded by point loads, moving boundaries (including
free-fall bodies), currents and pay-out/reel-in. Analysis options include definition of static configurations under
gravity, point and current loadings; the dynamic response of the system in the time domain; and natural frequencies
and mode shapes of any equilibrium configuration.

Conduct parametric analyses of hydrodynamic and mechanical systems to optimize system performance.
Compare model analysis results with grpirical fest data and refine the model as necessary to achieve performance
requirement goals specified in the delivery order.

The simulations may result in written reports presenting the findings, identifying regions of unaceeptable
performance and specifying bounds of operating conditions. The reports shall include all of the results of
calculations, data and other supportive information leading to conclusions presented.

Examples of possible tasks in this area include analysis of cable behavior for cable reliability and
survivability under various cable configurations. Analysis of the installation behavior of ¢cable and sensor nodes for
fixed distributed cable systems, analysis of strumming behavior of suspended sea floor cables, analysis of behavior
of fiber optic cables and tethers in cutrents and various sea states, analysis and design of rugged link fiber optic
moorings for deployed sensor systemns, analysis of load-handling requirements for deployment of sea water battery
mockups, analysis of suspended acoustic source cable dynarics, analysis of deformation of suspended acoustic
structures in near-surface currents, and analysis of deep ocean moored structnre responses. Also included are
analysis of complex fluid power components such as impact mechanisms for rack drlls.

3.2.2 Simulation Model Development. Modify existing models or develop new ones for simulating the dynamic
response of ocean engineering construction systems. The contractor may be 1equired to develop new options for
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existing sirmulation models to analyze the dynamic response of systems in situations not handled by existing models.
In other cases, the contractor may be required to develop a new simulation model. In all of these cases, the
contractor will be required: (1) to thoroughly verify that any program modifications do not adversely affect any
existing capabilities and (2) to validate modifications or new programs by comparing calculated results to
cxperimental data. In addition, the contractor will be required to thoroughly document any program modifications or
pew programs by revision of the existing marual for the program or by preparatian of a new manual.

Examples of tasks in this area include development of models for peel-point tension limited cable
deployments, modified strumming models for damped end points, cable slack predictions, modeling of the response
of cable supported structures for acoustic source arrays or other instrumcntation, and development of a hydro-
dynamic model of a hydraulie impact mechanism to study mechanism behavior.

3.2.3 Ocean Systern Coneept Development. Develop concepts for ocean work/cable systems, including, but not
limited to, suspended cable structures, work vehicles, tools, power systems and associated instrurnentation systems.
The concepts shall combine the needed elements of ocean engineering desigm to provide suitable mechanical,
clectrical, hydraulic, pneurnatic and optical support for payloads such as acoustic sources and sensors, buoys,
moorings, sea floor facilities, ocean properties instrumentation or communications systems, Coneepts shall include
material compatibility considerations to provide long in-situ life, must come equipped with methods for installation
and operation or maintenance, and in general must reflect the best state-of-the-art ocean engineering practice.
Whete new technology is requireld, it shall be identified and estimates of the required development shall be
provided. Coneepts shall include provision for operating in polar environments when required. As specified in
applicable delivery orders, conduct analysis of specific work functions to develop optimal techniques for efficiently
performing the work. The effort may include defining, conducting, and analyzing tests to evaluate mechanical
processes for performing the underwater task, The results shall provide for selection of appropriate work process and
define the critical operational parameters that affect system optimization.

Examples of tasks in this area include development of concepts for cable systetn terminations, new
methods of shore cable protection, improved concepts for handling cables by divers, handling and deployment
concepts for very small fiber optic cables, test methods for fiber optic cables, special electric field detectars for
divers, maintenance concepts for sea floor cables that cannot be brought to the surface, vehicle tools for underwater
connector operations, 10K'W and 25K W ground fault systems, and related tasks, These tasks would support the next
generation light-weight deep ocean distributed systems, shallow water distributed systems, and other cable

development programs. Alse included are concepts for techniques to deploy tool systems either by a diver or from a
ROV,

3.2.4 Cable Design, Fabrication, Installation and Test. Detailed cable designs shall be prepared to meet various
clectrical, mechanical, and optical systemn performance specifications. The designs shall be compatible with
industrial manufacturing capabilities and shall be compatible with cable hardware designs (terminations, splicing,
conmectors, breakouts ete.). The contractor shall then

provide support in monitoring the actual eable fabrication process to ensure a quality product. Test plans shall be
prepared for cable testing from basic laboratory tests of continuity through environmental tests {(pressure,
temperature in-gitu ete.). Cable testing is to be conducted as required bath to verify cable capabilities and to ensure
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that the cable functions as part of the overall systern. Test reports shall be provided to summarize and interpret the
tesults of these tests as they immact the system performance.

Examples of tasks in this area include the design, fabrication and testing of a rugged link fiber optic
miooring cable for deep ocean use design, ptocurement and test of cables for ocean acoustic sensor structures; and
design of electrical power umbilicals for large scale acoustic arrays. These tests include both laboratory and at-sea
testing.

3.2.5 Cable Hardware Desigm, Fabrication and Test. Special designs shall be developed as required for individual
system applications. Elements to be considered shall nclude, but are not limited to, terminations stops, connectors,
penetrators, splices, breakouts, strain reliefs and other cable fittings. Commercial hardware may be used or adapted
as required, or entire new designs may be needed. Hardware may be purely mechanical, electro-mechanical, electro-
aptical or other combinations including hydraulies/pneurnatics. Conneciors may be either wet-mateable or dry--
mateable, depending on the application. Units shall be designed, fabricated and tested, typically in small quantitiss.
Full pcean pressure and temperature ranges are required in sea water. Fabrication may require both machined and
molded parts.

Examples of such tasks include development of mockup fiber optic wet connectors for demonstrations,
selection and ingtallation of connectors for ground-fault systems, development of connegtor wet-mating test fixtures,
development of fiber optic penetrators, design and fabrication of wet connectors, termination of cable samples for
fiber optic cable testing, design of swivels and end fittings for the rugged link open ocean meoring, development of
swivels or end fittings for the fiber optic tether on-deck handling system, and special termination of acoustic array
umbilical cables. These systems may be tested in the laboratory as well as at-zea.

3.2.6 Cable Installation and Repair. Engincering support for the development of cable installation and repair
techniques shall be provided. This task shall include beach/shore landing applications as well as all depths of ocean
cable applications. In addition, development efforts may involve unique or novel fechniques involving, tow bodies,
excavation, drilling, plowing of cables and/or cable hardware. '

Examples of tasks in this area include development of saws for making slots in shoreline rocks for laying
cable into, developing specialized drilling equipment for make cable conduits in shorelines, developing ligheweight
sleds for burial or extraction of cables from the seafloor, and performing tests to establish the survivability of
different cables subjected to various environtental forees.

3.2.7 Undersea Power Systern Design, Sub-surface power sources such as batteries, fuel-cells and other sources shall
be evaluated and selected for various applications. The sources shall be modified, as requited and packaged for
ocean use. Suitable power distribution systems shall be designed, fabricated and tested in the laboratory or at sea, as
a subsystem to the overall cable system. Methads for pressure compensation or suitable housings shali be included
and interface shall be provided with external hamessing systems as required.

Examples of such tasks inclpde at-sea testing of sea water batteries for the sea floor cable systems, and
selection of power sources for deep ocean instrumentation Systerns in support of the next generation light-weight

LH5
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deep ocean distributed systems and other programas, shallow water distributed systems, and power delivery systems
for acoustic arrays.

3.2.8 Fiber Optic Link Design Fabrication Test. Fiber optic links for use in ocean cable systerns shall be designed,
fabricated and tested. Links include command and control data links in umbilical cables for vehicles, sea floor cable
communication links for sca floor sensor systems, fiber optic sensor systems such as strain indicators for mooring
lines, and similar applications. These links shall include selection of fibers, sources and detectors. They may also
include the required conmectars and splices to assemble the system. Testing may include both laboratory bench tests
and also epvironmental sinnlations such as pressure and temperature. Testing instruments and methods shall be to
standards set either by the National Bureau of Standards or other project standards. Test capability is required for
standard operating wavelengths of 0.83, 1.3, 1.5 and 1.55 microns, both single mode and multi-mode.

Examples of such tasks include test of fiber optic wet connectors; design, assembly and test of a fiber optic
mooring leg for tactical terminations; design of system mockups for demonstrations; design of vehicle umbilicals
with fiber optic link; and design of optical links for diver inspection systems.

3.2.9 Adaptation for Cold Regions. As specified under applicable delivery orders equipment and techniques
developed will be designed to be adaprable for use in polar regions. In these applications, sysiems must be capable

of operation in all temperatures from the tropics to the polar regions. Some pards can see severe cold temperatures
including thermal stresses resulting from immersion in seawater after exposure to cold ambient air temperatures to -
100F. Areas of special concern melude system design ta be compatible with polar logistics, systemn response to
thermal shock, system response to ice, human engineering of components for cold-region operation, resistance to
animal attack, power system operation at low temperatures and related technical problems. The contractor shall
conduct selected low-temperature tests of sysiem components as required, both in the laboratery and in the field.
The contractor shall design, fabricate and test any special systems or components or modifications needed to adapt
equipment for cold weather usea.

Examples of such adaptations include modification of acoustic sensors to tolerate extreme cold, selection of
power sources that operate at low ternperatures, design of deck handling systems to operate when iced. Any ocean
eable system application within the scope of the NFESC mission may be required to operate in polar regions. These
systems may need to be tested in laboratory and at-sea conditions. Those tests involve testing at very remote, palar
sites. Such testing is usually conducted during one intense period each spring to mmimize logistics costs.

3.2.10 Load Hand]li tem Design, Fabrication, Installation. and Test. The contractor shall design, fabricate and
test prototype load handling systerns for 4 variety of applications. These systems shall be fully analyzed for static
and dynamic behavior from the selected platforms in the design sea conditions. Both linear and non-linear analysis
shall be required to ensure system stability. System designs shall accommodate both the launch/recovery of discrete
loads (such as vehicles, instruments, anchars, acoustic sources, etc.) and the continuous pay-out/reel-in of cables in
the water column. The testing may include at-sea and dockside operations for each system,. Tests at sea may average
two to three major tests per year, with duration of approximately one to two weeks each. There may also be several

shorter near-shore tests for each system. These tasks would be required to support the Navy’s acoustic and ocean
¢able tesearch and development programs.
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Examples may include the track handling system for multi-ton acoustic sources, motion-compensation
systemns for salvage such as the ram tensioner or linked spar systems, cable laying equipment for conventional
coaxial range cables, vehicle handling systems for manned or unmanned vehicles, special cable handling equipment
for installation of small fiber optic cables, or other special-purpose handling systems

3.2.11 Ocean Work Platform Madification and Sea Test Support. The contractor shall provide detailed designs for
any requited modifications to the selected platform related to a cable system, including deck layouts for all
equipment. The contractor may then be required to perform or direct the modifications of the platform and
installation of equipment before sea operations. The contractor shall also provide technical consuhation and
assistance during at-sea operations and shall perform or direct the removal and refurbishment of equipment after
operations. Refurbishment shall include equipment field maintenance, preventative maintenance, provisioning of
consumed direct replacement components and consumables.

Examples include adaptation of ships of opportunity or any WFESC offshore research craft for conducting
at-sea cable-handling operations, site characterization and/or evaluation of ocean property surveys, work package
placement and recovery. Work shall also include analyzing survey results to produce navigation and bathymetry
plots. Far some operations, it mnay be necessary for the contractor to actually provide surface support craft in support
of at-sea testing and design validation. These craft are incidental to the primary at-sea testing function and used in
conjunction with other contractor assigned tasks.

3.2.12 Ocean Platform Selection, It may be necessary for the contractor to provide surface support craft for at-sea
tests. Such craft will be selected by the contractor based on suitability for the operation, safety, and specific
requirements of the test. The coniractor shall analyze the capabilities of various work platforms for given
applications and recommend the platform to be used. Analysis shall inelude prediction of platform motions in
seaways, deck loading arrangements, power supplies and mterfaces. The apalysis may also include cost estimates,
predictions of platform availability, certification requirements, manning requirements and related matters, The
contractor shall consider both cornmercial and government platforms in the selection process, including
conventional offshore work boats, commercial fishing eraft, drilling vessels, Naval combatants, NFESC work
vesscls, or other special povernment vessels. Selection shall also consider the site of the work; although most of the
work to be conducted is in the local area, NFESC does provide support to projects world-wide,

Examples of tasks include selection of platforms for at-sea vehicle aperations for various projects, selection
of platforms for deployment of large scale acoustic arrays, selection of platforms for sea water battery testing, and

similar ocean cable operations,

3.2.13 Marine Power System Dasipn. Power sources suitable for use on surface work platforms or for shore-powered
systerns at remote sites shall be evaluated, selected and modified as required to supply electrical, aptical or hydraulic
power to ocean cable systems. Typical Systems include ship power distribution systems, work vehicles, diver tools,
acoustic sensors, instramentation and comnmnication systems. Power levels range from a few milliwatts to several
megawatts, depending on the application. Power distribution systems capable of penetrating the air-sea interface and
transmitting powet over distances ranging from a few feet for suspended systems to several miles for sea floor cable
systems shall be designed as requirsd. Prototype systems may be fabricated and tested in the laboratory and at sea.
Power sources shall be compatible with the marine environment, Safety features shall be included to provide safety for
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personnel on deck, divers, and the equipment, as required. These safety features may include special sensors to detect
fields, high-speed shut-down equipment or other specialized equipment, as required.

Examples includa power system design for large acoustic arrays that require up to 2 Mw, in-buoy power
system for a radio-frequency transmitter for one year, deck power system for fiber optic tether handling system,
power system to support instrumentation van at a remote marine site for one year and related tasks, The contractor
may be required to design, modify, provide, fabricate, mstall and teat these power systems at sea.

3.2.14 Wark Vehicle Selection, Modification and Qperation. Under applicable delivery orders the contractor shall

analyze requirements, then select, modify as appropriate and operate underwater construction assistance vehicles for
designated applications. The contractor shafl analyze the capabilities of candidate underwater work vehicles for
designated applications, including overall operating envelope (depth, endurance, current, weather), special support
requircments (platform, handling ete.), sensor capabilities, manipulator or work system capabilities and special
feamires (cable tracking, bottom operations ete.). Both manned and unmanned, commercial and povernment vehicles
shall be considered. System operating reliability and costs shall be estimated including required support services. A
recommendation for a system shall be prepared, including any required modifications.

The contractor shall provide detailed design and fabrication of required modifications, including special
construction tools and ancillary equipment. The contractor may then be required to fabricate
and to conduct test and evaluation of these modifications in both laboratory and at-sea conditions. For these
operations the conwactor shall provide suppott 1o plan and direct the operations at-sea and to document the results of
these operations.

Examples include selection of the vehicle for sea floor work demonstrations, selection of vehicles for
support of sea water battery tests, selection of vehicles for support of diver operations and inspection, vehicle
adaplations for sea floor work function demonstration, tools for connector mating, adapting cable-tracking
instrurnents to vehicles and similar tasks. The contractor may be called on to provide the complete vehicle services
for at-sea inspection, recovery and work operations, including vehicle selection, modification and operation as
required. These vehicle services would be provided incidental to primary tasks of at-sca testing, design validation or
data acquisition.

3.2.15 Deean Systern Monitoring, The contractor shall desipn, fabricate or assemble instrumentation systerns
capable of monitoring and recording the performance of deck handling equipment, cable structures, ocean work
platforms, vehicles, tools, power systems or other ocean construction systems. This may include computer-
controlled data acquisition, telemetry of data from remote sites, processing of data in-situ (underwater or on deck),
or manned data acquisition. A wide variety of sensors may be required, including aceelerometers, strain gapes, line
tension indicatars, pressure gages, termperature sensors, hydrophones, salinity, and related items. Measurements of
the operating environment may also be required, including current, sea state, wind, salinity, marine fouling, sea
water chemistry, and ocean acoustic data. These monitoring systetns shall be integrated with the overall system
design to ensure that both the operational data required for installation of the system is provided and also the data
needed for analysis of likely failure modes. It is expected that these instrumentation systems will require extensive
use of computers or microprocessor-aided sensors.
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Exaemples include monitoring of tensions in fiber optic tetheis, instrumentation of ship motion and sea state
during at-sea tests, monitoring mooring line and umbilical tension and ship location for advanced mooring systems.
Recording data from diver inspection tasks, video monitoring of sea floor work demonstrations, current
measurements to depths of 10,000 feet during at-sea operations, site characterization and analysis of sea-water
properties, sea-floor properties and related tasks, The contractor may be required 1o assemble instrumentation
packapes for test, including provision of needed basic components and modifications as required.

3.2.16 Seawater Hydraulic Systems Development. Conduct engineering analysis of existing commercial hydraulic
compoanents suitable for use on seawater hydraulic work systems. Modify componenis and/or develop new

components as required to satisfy design criteria, Evaluate system performance under both laboratory and

operational at-sea conditions.

Examples of seawater hydraulic system development include modifications to servo-control valves to
achieve reliable operation; extended operational tests of seawater hydraulie systems to evaluate long term
submersion: and adapting seawater hydraulic components to existing oil hydraulic systems.

3.2.17 Motor/Pump Desipn/Rabrication/Test. As specified in applicable delivery orders, conduct engineering design,
fabrication and test of seawater/water hydranlic motors and pumps with specific output requirements and physical
characteristics matched to the requirernents of the overall system and individual component requirements,
Evaluation of component performance will include validation of the

design criteria, Preproduction and prototype models will be fabricated based on fabrication drawings generated by
the contractor. Also included will be test evaluation, development reports and integration of components into the
underwater work system.

Examples of seawater motor and pump development inelude laboratory testing to determine individual
compenent wear Tates and failure rates; evaluation of latest commercial water hydraulic pumps and motors; and
design of vaniable displacement pumps to mateh wark system demand requirements.

3.2.18 Underwater Work Svstem Development. Design, fabricate, and test prototype tool/work systems including
power sources, controls, and tools for canducting specified work functions in a weightless environment, given

opetational and work fimction requirements and desired physical characteristics. All tool/work system components
exposed to seawater must be designed to be compatible with the seawater environment including such
considerations as corrosion, contamination, biofouling, and hydrostatic forces as specified in the delivery order.
Tools shall be designed to perform the specific work function and to be compatible with any special operator
requirements. Human/machine factors, safety and reliability will be integrated into the tool design. Test and
evaluation plans, operation and maintenance manuals, specifications and fabrication drawings will be prepared for
specified tools/work system.

Examples of underwater tool/work systetns include design of a suite of diver tools using a seawater
hydraulic motor as the driving force; development or adaptation of energy sources for powering individual

12



DEC-15-2811 H9:5H F.

N47408-01-D-8202

Pape 21 of 56

cotnpanents, or sub-systems of the work systems; and designing a seawater hydraulie system for ROV operation.

3.2.19 Underwater Inspections and Mappings. Design, fabricate, test and evaluate equipment for performing
underwater inspections and mapping. Conceive new methods and equipment for non-destructive inspection of
undersea objects.

An example of this work might be the development of a non-destructive tool to measure interior deterioration of a
timber pile that can be performed by a diver.

4.0 Facilities. Work under this contract is to be performed in contractor/subcontractor facilities which have at least a
TOP SECRET facility clearance. The nature of the tasking under this contract will require rapid response and
repeated vigits to NFESC. Due to the necesaity for direct technieal liaison and the requirement to limit travel by both
the contractor and NFESC personnel, contractor facilities capable of planning and performing technical functions
shall be located within 80 miles of NFESC (Port Hueneme, CA.). Government equipment and facilities may be
available for performance of portions of the anticipated work, When use of Government facilities and/or equipment
1¢ required or permitted, their use will be specified in the attendant delivery order.

Facilities for engineering, design, graphics capabilities, precision fabrication (for example machining to
tolerances of + 0.000) inches) testing, and inspection are required. Work done under this contract will require the
availability of computers capable of running the cable anzlysis programs. The facilitivs should. for example, include
the equipment, procedures, quality assurance procedures, and personnel for fabricating and testing components for
3000 psi hydraulic systems.

C. 2 PERSONNEL REQUIREMENTS
1.0 Personnel Requirements,

1.1 General. Proposed personnel must possess cotriprehensive knowledge of ocean engineering disciplines,
computer simulation of dynamic system response, ocean engineering instrumentation, detailed design,
envirgnmental testing and at-sea operations. They must present demonstrated ability to provide complete, definitive
dynamic analyses, system evaluations and reviews in these areas, and to summarize and docurnent findings in
specified report form. They must also show capability to build and test ocean enginecting prototypes.

1.2 Resumes, Resumes shall be provided thar describe the personnel proposed to be assigned to provide the
engineering services required in the Statement of Work. Bach resume submitted should describe educational and
experience background in sufficient detail to demonstrate experience and capability to satisfy the requirements of
Section 2.0. The resumes should be presented in such a fashion that they can be analyzed for acceptability of
education/experience in thoze technical areas set forth in Section 2.0,

1.3 Labor Catepories. The following definitions establish the labor categories required as a minimum under this
contract. For categories 1.3.2, 1.3.3 and 1.3.4, one person need not meet all the requirements of any category, and
one person may meet some of the requirernents of more than one category. However, resumes must be submitted
for personnel that together meet all requirements of all categories.

Only the key. minimum labor catcgorics are described. The government recognizes that it is cost-effective for
the government and essential to the contractor's personnel management to use entry-level or junior persorme] for
many lazks. Such personnel may be proposed by the contractor for government approval prior to their use, either as
part of the bagic contract or on a delivery-order bagis. The contractor shall explain how the qualifications of the
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personnel are suited to the povernment tasks and how the key personnel will ensure that quality control is
maintained. Key personnel are annotated with an asterisk (*).

1.3.1 Technical Manager*. The individual must have:

{a) a minimum of a Masters of Science Degree in Civil, Electrical, Mechanical, or Qeean Engineering;

(b) a minimum of fifteen years experience in high technology ocean engineering systems development, five
vears of which must include R&D project management. Demonstrated knowledge of and experience in computer
simulation of the dynamic response of ocean engineering systems and at-sea operations;

(¢) a demonstrated capability to orgamize and direct technical and management programs which inelude mult-
disciplmary tasks and requirements;

(d) experience in working with and an under-standing of Navy R&D programs in ocean engineering;

(e} knowledge of DOD contracting procedures and regulations; and

(f) Professional engineering registration.

1.3.2 Program Manager*. The individual must have:

(3) a minimum of a Bachelor of Science Degree in either Engineering or Science disciplines;

(b) a minitnum of five years experience in Program Management and Government Confracting. Demonstrated
knowledge of contract administration and experience in multi-project supervision;

(c) recentrelevant experience in Ocean Engineering, operations and cable system design/test/evaluation,
acquisition management, and specification development;

{(d) experience in directing the integration of a program/project team which ircludes: engineering, purchasing,
fabrication, installation, testing, quality assurance, documentation and financial administration supporting multi-year
prajects,

1.3.3 Semor Systemns/Computer Analyst¥. The person must have:

(a) a minirmum of 4 Master's Degree in Engineering;

(b) a minimum of ten years experience in the area of dynamic systems modeling, computer applications for
dy:ilamic systems analysis, and verification of mathernatical models of systems against actual system performance;
an ‘

(¢} a minimum of five years experience in computer hardware and software development specifically related to
ocean ¢ngineenng systems,

1.3.4 Semor Ocean Engipeer*. This individual must have:

(a) a minimam of a Master's Degree in Engineering;

(b) a minimum of ten years practical experience in design and development of advanced equipment and systems
for use in the deep ocean, including subsea cable structures, ocean cngineering instrumentation, subsea navigation
systems, hydrodynamics, and struetural analysis;

(c) a minimum of four years experience in desigh and analysis of at-sea load handling systemns, deck winches,
deck machinery, and load/motion compensation equipment;

(d) a minimmm of four years experience in the adaptation of ocean engineering methods and systems for use in
the Arclic environment:

{¢) a minimum of four years experience in the systematic application of carresion control methods to undersea
systems; .

(f) a minimum of four years experience in the integration of ocean cable systems, including both bottom-laid and
suspended or towed systems; and

(g) 2 minimum of ten years experience in R&D for analysis and design of underwater work systems for remotely
operated vehicles,

1.3.5 Senior Civil Engineer. This person tnust have:
(a) a minimum of a Master's Degree in Engineering; and
(b) a minimum of ten years practical experience in research, development, degign and use of advanced

equipment for use in the deep ocean, including anchoring and foundation systems, load handling systems and site
surveying and investigation.

1.3.6 Seniot Mechanical Engineer. This person must have:
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(a) a rrinimum of a Master's Degree in Engineering;

(b) a minimum of ten years practical experience in research, development, design and use of advanced
mechanical equipment for use in the deep ocean, inchuding pressure housings, cables, cable hardware, specialized
ocean platforms and similar equipment, hydraulic systems, ballast controls, control systerns, heat transfer/heat
sinking, and corrosion control methods for ocean structures;

(c) a minimum of ten years practical experience in the design of hydraalic systemn components, particularly
pumps and moters, and to conduct hydraulic systems analysis using Dynamic Analysis and Design System (DADS)
software or equivalent; and

{d} a minimum of four years experience in development of ocean platforms such as buoys, modified vessels,
towed bodies, submersibles, remotely-operated vehicles and similar devices.

1.3.7 Senior Electrical Engineer®, The individual must have:

(a) a minimum of a Master's Degree in Engineering;

(b) a minirmrm of ten years experiences in design and development of advanced equipment for nse in the deep
ocean, including ocean engineering instrmentation, undersea electro-acoustic systems, and power
generation/transmission/distribution equipment;

(c) a minimum of six years experience in telemetry and controls, supervisory and automatic control systems,
MICTOProcessors, Sensors, displays, and systems for processing acoustic surveillance array data; and

{d} a minimurn of four years ¢xperignce in underwater electric field detection and measurement, safety and
related equipment. :

1.3.8 Ocean Engineer. This individual must have:

{a) a minimum of a Bachelor’s Degree in Engineering;

(b} a minimum of four years practical experience in design and development of advanced equipmeni and
systems for use in the deep ocean, including subsea cable structures, ocean engingering instrumentation, subsea
navigation systems, hydrodynamics, and structural analysis;

(¢} a rminimuin of three years experience in design and analysis of at-sea load handling systems, deck winches,
deck machinery, and load/motion compensatton equipment;

{(d) a minimum of three years experience in the adaptation of ocean engineering methods and systems for use in
the Arctic environment;

(e) & minimum of three years experience in the systematic application of corrosion control methods to undersea
systems;

(f) a minimum of three years experience in the integration of ocean cable systems, including both bottom-laid
and suspended or towed systems; and

{g) Fivc years experience in development of advanced equiprment and techniques for use in the ocean. The
experience should include the planning and performance of at-sea operations that involve diving and ROV's,

1.3.9 Mechanical Engineer. This person rmust have:

(a) a minimum of a Bachelot's Degree in Engineering;

(b) a rninitnum of four years practical experience in research, development, design and use of advanced
mechanical equipment for use in the deep ocean, including pressure honsings, ¢ables, cable hardware, specialized
ocean platforms and similar equipment. Experience is also required in hydraulic systems, ballast controls, control
syaterng, heat transfer/heat sinking, and corrosion control methods for ocean structures; and

(c} a minimurmn of three years experience in development of ecean platforms such as buoys, modificd vessels,
towed bodies, submersibles, remotely-operated vehicles and similar devices,

1.3.10 Elecirical Enginger. The individual must have:

(a) a minimum of a Bachelors Degree in Engineering;

(b) a minimum of five years experience in design, development, and trouble shooting of advanced
electricalelectronic equipment for use in the deep ocean, including ocean engineering instrumentation, undersea
electrozcoustic systems, and power generation/transmission/distribution squipment; and

(c) a minimum of four years experience in telemetry and controls, supervisory and automatic control systems,
mmicroprocessors, sensors, displays, and systems for processing data such as acoustic surveillance array.

1.3.11 Associate Engineer. The individual must have:
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(a) a minimum of a Bachelors Degree in Engineering.

1.3.12 Naval Architect. The individual must have:

(a) a minimum of a Bachelors Degree in Engineering;

{b) a minimum of four years experience in the development of structural modifications to ocean-going vessels
for the support of research tasks, including structural analysis, design, and supervision of modifications;

{c) a minirmum of four years experience with ABS, U5, Coast Guard and other appropriate certification
regulations for ocean-going vessels, particularly for offshore work vessels and specialized platforms; and

(d) a minimum of four yeats expetience in the comparison and selection of ocean-going work platforms,
including analysis of vesse] performance, crew performance/requirements, sea-keeping, stability, speed, fuel
consumption, safety and costs.

1.3.13 Senjor Engineering Technician. The individual must have:

(a) aminimum of eight years experience or combination of technical school plus work experience totaling eight
years in a mechanical specialty with some electronics experience. He should be experienced with all metal and
wood working equipment, welding both ate and heliare and mechanical and hydraulic systems such as winches and
other deck equipment and be capable of independent troubleshooting;

(b) a minimum of four years experience in fabrication and asscmbly of towed system components and must
understand theoretical as well as practical operation; and

{¢) a minimum of four years experience working independently and directing other technicians.

1.3.14 Technologigt. The individual must have:

(a) Technical Specialist, non-degreed (or non-technical degree);

(b) a minimum of fifteen years experience in Ocean Engineering or Marine Engineering or Operations or Navy
R&D programs

{c) demonstrated capability to organize and direct technical and project management projects which inclnde
multi-discipline tasks and requirements.

1.3.15 Senior Engineerins Draftsmpan. The individual must have:

(a) a minimum of eight years experience or combination of technical school plus work experience totaling eight
years m engineering drafting; and

(b) a minimum of four years experience in drafting of ocean related equipment. Must be able to transiate
specifications, informal sketches and verbal descriptions of mechanical and structural equipment into formal
detailed drawings suitable for use it procurement of material and fabrication of hardware.

1.3.16 Drafier. The individual must have:

(2) a minimuin of six years experience or a combination of technical school and experience totaling four years in
engineering drafting; and

(b) capability to produce shop drawings suitable for prototype fabrication.

1.3.17 Senior Technical Writer. The individual must have:

(a) a minimum of a degree in a scientific discipline or equivalent years military or on-the-job experience;

(b) ability, under general supervision, to prepare technical manuals or reports on complex systemns and research
projects from raw engineering data; and

{c) ability to schedule work effort through illustration, composition, and printing.

1.3,18 Security Manager. The individual must have:
(a) ability to obtain S8ecret-Bi clearance;
(b) a minimum of one year of security expetience;
(¢) Supetvises, coordinates, and directs the handling and storage of classified material and physical security;
(d) Oversees the procedures, controls and reparts for classified material and classified data as well as classified
operations;
() Checks classified storage facilities and performs inveniories;
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(f) Responsible for communications security, operations security, and the handling of classified data and
physical security of spaces;
() Responsible for training personnel.

1.3.19 Security Administrator., The individual must have:
(8) Responsible for the general administrative support for the Security Manager;
(b) Duties include administration and management suppott, security clearance record maintenance, badge and
pass, and security correspondence;
(¢) Prepares security reports based on input from project and program personnel for Security Manager review;
(d) Assists employees in filing security related paperwork.

1.3.20 Publication Coordipator. The indivichual must have:

(2) a minimum of a high school education pius a high degree of typing skills and ability to coordinate assembly
of large number of documents within the same time frame;

(b) ability, under general supervision, to type and organize rough manuscript into fipal technical manuals,
reports, or proposal format; and

(c) ability to maintain, controls, and files on all docurments.

1.3.21 Senior Propram Administrator, The individual must have:
(2) Duties inelude administration and management support (tracking schedule and fimding) suppart to projects
(b} Prepares funding/schedule data for Government reporting requiremnents.

1.3.22 Project Coordinator. The individual st have:

(2) a minimum of a Bachelor's Degree or equivalent training in business administration and project management;

(b) & minimmm of three years experience in assisting techmical managers in support of government research and
development programs; and

(¢} a miminmm of two ycars experience in use of project management software, preparation of program plans,
schedule monitoring, cost accounting and preparation of program status reports,

1.3.23 Senior Machinist/Senior Welder. The individual mmst have:

(a) a minimum experience level of eight years as a machinist/welder in commercial industry or government;

(b) must be familiar with government level 2 and level 3 drawing packages as well as knowledge of good
commetcial practice in machine/welding;

(¢} experience in directing shop persomnel as well as quality assurance as it applies to machine/welding
fabrieation,

1.3.24 Machinist/Welder. The individual must have:
(a) a minitnum experience level of four years as a machinist/welder in commercial industry or government;
{b) must be familiar with government level 2 and leve] 3 drawing packages as well as knowledge of good
commmercial practice in machine/welding,

1.4 Substimtion of Qualifications;

14.1 Advanced degrees (Doctorates of Masters) may be substituted for experience on the following basis:
a. Doctorate: four years experience
b. Masters: two years experience.

1.4.2 Experience above and beyond the minimnms stated may be substituted for advanced degrees on the following
basis:

a. six years experience: Doctorate

b. four ycars experience; Masters
There is no equivalent experience conversion factor for the Bachelors degree.

1.4.3 Substitution must be in a like or directly related discipline. An advanced degree ot extra experience in
Hurnanities will not equate to an engineering discipline,
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144 All requests for substitution must provide a detailed explanation, of the circumstances necessitating the
proposed substitution, a complete resume for the proposed substitute, and any other information reguasted by the
Contracting Officer needed to approve or disapprove the proposed substitution, All proposed substitutes must have
qualifications that are equal to or higher than the qualifications of the person to be replaced. The Contracting
Officer, or his authorized representative, and the technical requiring code will evaluate such requests and promptly

notify the offeror of his approval or disapproval thereof.
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FUNDH AND MAN-HOUR EXPRNDITURE REPORY - DI=~MCE~ 80331

3. DESCRIPTION / /RPOSE ‘ ]
. 3.1 This teport pravidens Covernment visibility into contemctor =xpanditures for labor,

hatecialg, travel and othor contract chirges, IL tracks these expenditures againgt
bapeline valuas, and provides to-tonpletion egtirates. .

- APSLICATION /INTERRELATIONEIF - g ' i
7.1 This DID containg the format and conteme pnlgnznuun inetructions for the data
pmgucgu generated hy the specific and algerats tack requiremsnt am delinsatsd in the
contract.

7.2 - is pID is applicable tn tine and materinl, repearch and development and other
contracts where nce of Cogt Pecrformance Beporting (CPR) or Cost/Bchedule Status Reporting
{C/88R) are naob agmpnnhn. It is not applicabls on fixed-price contracts. 1t i
acquired on a periodic bagiz,

{Contirued an Page 2)

mu 9a. AFPUCADLE FOR Gh. ANGE NOMBER™ _

.J:igg Ganeral., “he Punds and Man-Hour  Expenditure Report shall rontain the following

a. A tobular ligt of funding and man=hour: qmnd:l.imrén inclusive of ths
nﬁwtt:g poriod ampamgud ko original baseline values, including toecompletion
edtinntog. '

B, A g.lhlphiﬂal pioﬁ ﬁf’plmnn:i VRIEUB fctual funding expaenditures,
e. A graphical plat of Flanned and ackunl percentage of work complated,

: :gdf'a Sion .“-l‘:aﬁh task, ﬁﬂrﬂa:, ““b;f““; :Jr. unit nrxtrnrk Will b .amratgﬁz
ssed. . If soheduls or axtone rapor § AlEs a re Eoqul rement vndar
contruct, the breakdewn of wm.-k_ tagk lllmumshauld ba mﬁtﬂ'ﬁ?wﬂ: that rapocting.

10.3 rormat and sontent, Tha tepart shall contain the f£ollowing:

10,31 Punds and man-hour sxpendituin stmmacy, This chart shall contain the following
daba elemants(Ses Flomee i rnditiin cumary, this char ‘

10.3,1.1 Otriginal tiated contragt. A mr}r‘ of all cost elwmwnts aggociated with
original™ neqotia tantract, $ 1. defined a8 the contractores original aosk
ggopnnal, a8 negotinted and accepred the Goverrnment. It im that ceat as it sppasra on
hya G:::.ginalt funt.ugf ggm. ‘(s““ l?n &mntn ?’hau unintnin Ehxnt coat astimate i:ukdmm
gat TN 1 v (se, near, Jr. Enginaer, drpfes 4 &H
ntc.),-.g::guvw-;hnad, mtnrial.r‘part:,qtrawi, auh:iztmm: !Wg:?ganmm nd ey

{7, DISTRIDUTIGH STATEMENT

. DIBTRIBUTION STRATEMErF A: Approved for publis teleage: diskribution ig unlimited,

i ——— e,
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Block 7, Application/tnterrelationship (Contimsd)

©T.3 It 8 not intended that a1l the Tequirements cantained harein should be agplied to

avely comtract of program mg. Portlons of thisg DID Are Muldect te deletion derd
dnpﬂadém on the ﬁnrngm-gt? taquizsments of the selivitation/contract in which it ?g

7.4 Thiz DID 18 related to DI-A-5016, Project Planningactuat Prograps Chack (Other than
fixed prive centraots), and DI-FNCL-80003, Man=lour Expenditure .chagt, .

7.5 "Thiz DID superasdas DI~A-5001B, DIvA-5003F and U-Au5595.

Block 10, Proparatien Instructiong {Continued)

Mninistrative (6'& A) fae, outstandi conmitments, wta,), as provided in the acoepted
bropossl. Ttemy and amcambg specified in thic entey ghall remsin caonstant on successive
teports during the temm of the coatract, '

- 10.3.1,2 Latest nagotiated r Contract 8. A womary of the latest nagutiated
contract d“—ﬂg‘—ﬂ—-ﬂo‘mrwl‘m%ﬂf—m,n of the 10.3,1.1 data elemsnts FOSieatin
'ﬁil‘“‘“'“"‘“ changes casulting from cuntrpet ‘modifications.  Braskdown by Btayory
B

|1
1 be a8 provided in 10.3.1,1 unless altcred by & contract modificatiosn. Indionte
“none” if revised proposala have no effact.

10.3.1.3 Roportd eiod dtures. Expenditure data for' the current re :thlza
patiocd ﬂnr'ﬁwrﬂ' '!% cai'gwrgni_u"a in 10.3,1.1 er 16.3.1,2 {ac applicabla), a
cmringim hours, funds, snd the change (new orders sinus fulfilled ordees) in
outstanding commnl tmants, : -

10.3.1.4 Cumlative expanditur to « Cumulstive man hour, fundg and sutstanding
eomnl tment® akpe Ie -thtou @ current cting peried for the work task
catogories used in 10.3.1.1 and 0.2.1.2 (as applicanle). gidiklmally, ghew the

cumlative costs ag o parcantage of the 10.3.1.1. or 10.3.1. coN

to:3.1.5 Potimated cost-to-covplate. The estimated coste toquired to complete the work
task from reporeing date of completicn, Thia estimate ghall be defined
by catogories ss they sppohr in 18.3.1.1 or 10.3,1.2, A1l estimatus ahall be justified.

10.3.1.6 Latest aocst estimate. an estizate of the final total cost at conpletion of
the waork:a¥fork, 8 3% devived from 10.3.1.4 and 10,3,1.5, ' Baviations botwean thg
ordl 1 conttact and/or lategs negotiated contract change mhall he Justitied oxplainad
in fooknete remarks. - C e : f T, o
10,3.2 Sxpenditure graph. A fundy fxpunditure graph ghall be included. The gr
shall be Leproducible Lo riodig g.anges r-%l-ghung current contomet mﬁu?ﬁ;
status to be entered, The yraph 1 pertray, on & pariediec basis, the plamned versus
mcbual tatal dollar axpanditures and the Iercantags of the total centract -dellars  that
the expanditure represents (Bae Figura 2), .
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. Block 10. Preparation. Instructiond {Contimd)

10.3.,3 Wark A work eempletsd tgnph shall be included that reflects the
peccentage [ by the conteaetd the currant rupnxu poriod, ‘Tha
gtaph lhlll lnl: mm mlﬂ-.:l VRLRGE pl ﬂmlp].wt‘.im. mainkainad
current and fully legible armd reproucible (3ee Figure 3).
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FUNDS EXPENDITURE AND WORK COMPLETED GRAPHS
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FIGURE 2. Funds expandiiurg graph

FlayheE g, Parcent work samplated graph
w-n-l-lln h-nu-«‘ [ X TR )

Page & of & Pagas

TOTAL P.26



